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Designer Note: This district special provision shall be included in all projects including HMA.  
This special shall be used in lieu of the BDE Special Provisions "HMA Mix Design Composition 
and Volumetric Requirements" and "HMA Mix Design Verification and Production". 
 
 
HMA MIXTURE DESIGN REQUIREMENTS, VOLUMETRIC REQUIREMENTS, 
VERIFICATION AND PRODUCTION (D-4) 
 
Effective:  April 25, 2014 
 
Design Composition and Volumetric Requirements 

 
Revise the following table in Article 1030.01 of the Standard Specifications to read: 
 

High ESAL 
IL-25.0 binder; IL-19.0 binder; 

IL-12.5 surface; IL-9.5 surface; IL-4.75; SMA 

Low ESAL IL-19.0L binder; IL-9.5L surface 

All Other 
Stabilized Subbase (HMA), 

HMA Shoulders 

 
Revise the following table in Article 1030.04(a)(1): 

 
"(1)  High ESAL Mixtures.  The Job Mix Formula (JMF) shall fall within the following limits. 

 
High ESAL, MIXTURE COMPOSITION (% PASSING) 

1/
 

Sieve 
Size 

IL-25.0 mm IL-19.0 mm IL-12.5 mm IL-9.5 mm IL-4.75 mm SMA
 4/

  
IL-12.5 mm 

SMA
 4/

 
IL-9.5 mm 

Min max min max min max min max min max min max min max 

1 1/2 in 
(37.5 mm) 

 100             

1 in. 
(25 mm) 

90 100  100           

3/4 in. 
(19 mm) 

 90 82 100  100      100   

1/2 in. 
(12.5 mm) 

45 75 50 85 90 100  100  100 80 100  100 

3/8 in. 
(9.5 mm) 

     89  90 100  100  65 90 100 

#4 
(4.75 mm) 

24 42 
2/

 24 50 
2/

 28 65 32 69 90 100 20 30 36 50 

#8 
(2.36 mm) 

16 31 20  36 28 48 
3/

 32  52 
3/

 70 90 16 24
 5/ 

16 32 

#16 
(1.18 mm) 

10 22 10 25 10 32 10 32 50 65     

#30 

(600 m) 
          12 16 12 18 

#50 

(300 m) 
4 12 4 12 4 15 4 15 15 30     

#100 

(150 m) 
3 9 3 9 3 10 3 10 10 18     

#200 

(75 m) 
3 6 3 6 4 6 4 6 7 9 

6/ 
7.0 9.0 

6/ 
7.5 9.5

 6/ 

Ratio 
Dust/Asphalt 

Binder 
 1.0  1.0  1.0  1.0  1.0   1.5  1.5 

 



1/ Based on percent of total aggregate weight. 
 

2/ The mixture composition shall not exceed 40 percent passing the #4  

(4.75 mm) sieve for binder courses with Ndesign  90. 
 

3/ The mixture composition shall not exceed 44 percent passing the #8  

(2.36 mm) sieve for surface courses with Ndesign  90. 
 

4/ The maximum percent passing the 20 m sieve shall be ≤ 3 percent. 

 
5/ When establishing the Adjusted Job Mix Formula (AJMF) the #8 (2.36mm) 

sieve shall not be adjusted above 24 percent. 
 

6/ Additional minus No. 200 (0.075 mm) material required by the mix design 
shall be mineral filler, unless otherwise approved by the Engineer." 

 
Delete Article 1030.04(a)(4) of the Standard Specifications. 
 
Revise Article 1030.04(b)(1) of the Standard Specifications to read. 
 

"(1) High ESAL Mixtures.  The target value for the air voids of the HMA shall be 4.0 
percent, except for IL-4.75 which shall be 3.5 percent, at the design number of 
gyrations.  The VMA and VFA of the HMA design shall be based on the nominal 
maximum size of the aggregate in the mix, and shall conform to the following 
requirements. 

 

VOLUMETRIC REQUIREMENTS 
High ESAL 

 Voids in the Mineral Aggregate 
(VMA), 

% minimum 

Voids Filled 
with Asphalt 

Binder 
(VFA), 

% 
Ndesign IL-25.0 IL-19.0 IL-12.5 IL-9.5 IL-4.751/ 

50 

12.0 13.0 14.0 15.0 

18.5 65 – 78 2/ 

70 

 65 - 75 90 

105 

 
1/ Maximum Draindown for IL-4.75 shall be 0.3% 

 
2/ VFA for IL-4.75 shall be 72-85%" 

 
Delete Article 1030.04(b) (4) of the Standard Specifications. 
 
 
 
 
 
 
 



Add table in Article 1030.04(b) as follows: 
 

"(5) SMA Mixtures. 

Volumetric Requirements 
SMA 1/ 

Ndesign Design Air Voids 
Target % 

Voids in the 
Mineral Aggregate  

(VMA), % min. 

Voids Filled  
with Asphalt  

(VFA), % 

80 4/ 3.5 

17 2/ 

75 - 83 16 3/ 

 
1/ Maximum Draindown shall be 0.3%. 

 

2/ Applies when specific gravity of coarse aggregate is ≥ 2.760. 

 
3/ Applies when specific gravity of coarse aggregate is < 2.760. 

 
4/ For surface course, coarse aggregate shall be Class B Quality; the coarse 

aggregate can be crushed steel slag, crystalline crushed stone or crushed 
sandstone.  For binder course, coarse aggregate shall be crushed stone 
(dolomite), crushed gravel, crystalline crushed stone, or crushed 
sandstone.  Blending of different types of aggregate will not be permitted. 
 

 
Revise the "Control Limits" table in Article 1030.05(d)(4) of the Standard Specifications to read: 
 
 

CONTROL LIMITS 

   
  
 Parameter  

High ESAL 
Low ESAL 
Individual 

Test 

High ESAL 
Low ESAL 

Moving 
Avg. of 4 

All Other 
Individual 

Test 

IL-4.75 
Individual 

Test 

IL-4.75 
Moving 

Avg. of 4 

% Passing: 1/      
1/2 in. (12.5 mm) ± 6 % ± 4 % ± 15 %   

No. 4 (4.75 mm) ± 5 % ± 4 % ± 10 %   

No. 8 (2.36 mm)  ± 5 % ± 3 %    

No. 16 (1.18 mm)     ± 4 % ± 3 % 

No. 30 (600 µm) ± 4 % ± 2.5 %    

Total Dust Content No. 
200 (75 µm)  

± 1.5 % ± 1.0 % ± 2.5 % ± 1.5 % ± 1.0 % 

Asphalt Binder Content ± 0.3 % ± 0.2 % ± 0.5 % ± 0.3 % ± 0.2 % 

Voids  ± 1.2 % ± 1.0 % ± 1.2 % ± 1.2 % ± 1.0 % 

VMA -0.7 % 2/ -0.5 % 2/  -0.7 % 2/ -0.5 % 2/ 

 
 
 
 
 
 



Design Verification and Production 

 
Description.  The following states the requirements for Hamburg Wheel and Tensile Strength 
testing for High ESAL, IL-4.75, and Stone Matrix Asphalt (SMA) Hot-Mix Asphalt (HMA) mixes 
during mix design verification and production.  The following also defines an acceptable test 
strip.  In addition it provides the plant requirements for hydrated lime addition systems used in 
the production of High ESAL, IL-4.75 and SMA mixtures. 
 
When the options of Warm Mix Asphalt, Reclaimed Asphalt Shingles, or Reclaimed Asphalt 
Pavement are used by the Contractor, the Hamburg Wheel and tensile strength requirements in 
this special provision will be superseded by the special provisions for Warm Mix Asphalt and/or 
by the District special provision for Reclaimed Asphalt Pavement and Reclaimed Asphalt 
Shingles as applicable. 
 
Mix Design Testing. 
 
Add the following to Article 1030.04 of the Standard Specifications: 
 

"(d) Verification Testing.  High ESAL, IL-4.75, and SMA mix designs submitted for 
verification will be tested to ensure that the resulting mix designs will pass the 
required criteria for the Hamburg Wheel Test (IL mod AASHTO T-324) and the 
Tensile Strength Test (IL mod AASHTO T-283). The Department will perform a 
verification test on gyratory specimens compacted by the Contractor. If the mix fails 
the Department’s verification test, the Contractor shall make the necessary changes 
to the mix and resubmit compacted specimens to the Department for verification. If 
the mix fails again, the mix design will be rejected. 

 
All new and renewal mix designs will be required to be tested, prior to submittal for 
Department verification meeting the following requirements: 

 
(1)Hamburg Wheel Test criteria. 

 

Asphalt Binder Grade # Repetitions Max Rut Depth (mm) 

PG 70 -XX (or higher) 20,000 12.5 

PG 64 -XX (or lower) 10,000 12.5 

 
Note: For SMA Designs (N-80) the maximum rut depth is 6.0 mm at 20,000 

repetitions. 
 
For IL 4.75mm Designs (N-50) the maximum rut depth is 9.0mm at 15,000 
repetitions. 

 
(2) Tensile Strength Criteria.  The minimum allowable conditioned tensile strength 

shall be 415 kPa (60 psi) for non-polymer modified performance graded (PG) 
asphalt binder and 550 kPa (80 psi) for polymer modified PG asphalt binder.  The 
maximum allowable unconditioned tensile strength shall be 1380 kPa (200 psi)." 

 
 
 



 
Production Testing. 
 
Revise  Article 1030.06(a) to read: 
 

"(a) High ESAL and IL-4.75 Mixtures.  For each contract, a 300 ton (275 metric tons) test 
strip, except for IL -4.75 it will be 400 ton (363 metric ton), will be required at the 
beginning of HMA production for each mixture with a quantity of 3000 tons (2750 
metric tons) or more according to the Manual of Test Procedures for Materials "Hot-
Mix Asphalt Test Strip Procedures"." 

 
Before start-up, target values shall be determined by applying gradation correction factors to the 
JMF when applicable.  These correction factors shall be determined from previous experience.  
The target values, when approved by the Engineer, shall be used to control HMA production.  
Plant settings and control charts shall be set according to target values. 
 
Before constructing the test strip, target values shall be determined by applying gradation 
correction factors to the JMF when applicable.  After any JMF adjustment, the JMF shall 
become the Adjusted Job Mix Formula (AJMF).  Upon completion of the first acceptable test 
strip, the JMF shall become the AJMF regardless of whether or not the JMF has been adjusted.  
If an adjustment/plant change is made, the Engineer may require a new test strip to be 
constructed.  If the HMA placed during the initial test strip is determined to be unacceptable to 
remain in place by the Engineer, it shall be removed and replaced. 
 
The limitations between the JMF and AJMF are as follows. 
 

Parameter Adjustment 

1/2 in. (12.5 mm) ± 5.0% 

No. 4 (4.75 mm) ± 4.0% 

No. 8 (2.36 mm) ± 3.0% 

No. 30 (600 m) * 

No. 200 (75 m) * 

Asphalt Binder 
Content 

± 0.3% 

 
* In no case shall the target for the amount passing be greater than the JMF. 
 
Any adjustments outside the above limitations will require a new mix design. 
 
Mixture sampled to represent the test strip shall include additional material sufficient for the 
Department to conduct Hamburg Wheel testing according to Illinois Modified AASHTO T 324 
(approximately 60 lbs. (27 kg) total). 
 
Revise the title of Article 1030.06(b) of the Standard Specifications to read: 
 

"(b) Low ESAL and All Other Mixtures." 
 
 
 
 



 
Add the following to Article 1030.06 of the Standard Specifications: 
 

" (c) Hamburg Wheel Test.  All HMA mixtures shall be sampled within the first 500 tons  
(450 metric tons) on the first day of production or during start up with a split reserved for 
the Department.  The mix sample shall be tested according to the Illinois Modified 
AASHTO T 324 and shall meet the requirements specified herein.  Mix production shall 
not exceed 1,500 tons (1,350 metric tons) or one day’s production, whichever comes 
first, until the testing is completed and the mixture is found to be in conformance.  The 
requirement to cease mix production may be waived if the plant produced mixture 
demonstrates conformance prior to start of mix production for a contract. 

 
 The Department may conduct additional Hamburg Wheel Tests on production material 

as determined by the Engineer.  If the mixture fails to meet the Hamburg Wheel criteria, 
no further mixture will be accepted until the Contractor takes such action as is necessary 
to furnish a mixture meeting the criteria." 

 
The Contractor shall immediately cease production upon notification by the Engineer of failing 
Hamburg Wheel test.  All prior produced material may be paved out provided all other mixture 
criteria are being met.  No additional mixture shall be produced until the Engineer receives 
passing Hamburg Wheel tests. 
 
Test Strip. 
 
Revise Article 406.14(b) of the Standard Specifications to read. 
 

"(b) If the HMA placed during the initial test strip (1) is determined to be unacceptable 
to remain in place by the Engineer, and (2) was not produced within 2.0 to 6.0 
percent air voids or within the individual control limits of the JMF, the mixture and 
test strip will not be paid for and the mixture shall be removed at the Contractor’s 
expense.  An additional test strip and mixture will be paid for in full, if produced 
within 2.0 to 6.0 percent air voids and within the individual control limits of the 
JMF." 

 
Revise Article 406.14(c) of the Standard Specifications to read. 
 

"(c) If the HMA placed during the initial test strip (1) is determined to be unacceptable 
to remain in place by the Engineer, and (2) was produced within 2.0 to 6.0 percent 
air voids and within the individual control limits of the JMF, the mixture shall be 
removed.  Removal will be paid in accordance to Article 109.04 of the Standard 
Specifications.  This initial mixture and test strip will be paid for at the contract unit 
prices.  The additional mixture will be paid for at the contract unit price, and any 
additional test strips will be paid for at one half the unit price of each test strip." 

 
Plant Requirements for Hydrated Lime Addition Systems. 
 
Revise the fourth sentence of the third paragraph of Article 1030.04(c) of the Standard 
Specifications to read: 

"The method of application shall be according to Article 1102.01(a)(10)." 



Replace the first three sentences of the second paragraph of Article 1102.01(a)(10) of the 
Standard Specifications to read: 

"When hydrated lime is used as the anti-strip additive, a separate bin or tank and feeder 
system shall be provided to store and accurately proportion the lime onto the aggregate 
either as a slurry, as dry lime applied to damp aggregates, or as dry lime injected onto the 
hot aggregates prior to adding the liquid asphalt cement.  If the hydrated lime is added 
either as a slurry or as dry lime on damp aggregates, the lime and aggregates shall be 
mixed by a power driven pugmill to provide a uniform coating of the lime prior to entering 
the dryer.  If dry hydrated lime is added to the hot dry aggregates in a dryer-drum plant, 
the lime shall be added in such a manner that the lime will not become entrained into the 
air stream of the dryer-drum and that thorough dry mixing shall occur prior to the injection 
point of the liquid asphalt.  When a batch plant is used, the hydrated lime shall be added to 
the mixture in the weigh hopper or as approved by the Engineer." 
 

Basis of Payment. 
 
Revise the seventh paragraph of Article 406.14 of the Standard Specifications to read: 
 

"For all mixes designed and verified under the Hamburg Wheel criteria, the cost of 
furnishing and introducing anti-stripping additives in the HMA will not be paid for 
separately, but shall be considered as included in the contract unit price of the HMA item 
involved. 

 
No additional compensation will be awarded to the Contractor because of reduced 
production rates associated with the addition of the anti-stripping additive." 

 
 


